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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a hydrogen producing filter which is used in a 
reformer for a fuel cell so that high-purity hydrogen gas can be 
produced stably. 

SOLUTION: This hydrogen producing filter is manufactured 
by sticking an electrically insulating film onto one side of an 
electrically conductive base material having several through- 
holes at a sticking step, forming a copperized layer on the film- 
unstuck side of the base material to bury the through-holes at a 
copperizing step, forming a Pd alloy film on the film-removed 
side of the base material by plating at a film forming step and 
removing the copperized layer by selectively etching at a 
removing step. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the manufacturing method of the filter for hydrogen 
manufacture for starting the manufacturing method of the filter for hydrogen 
manufacture, especially carrying out steam reforming of various kinds of 
hydrocarbon system fuel to fuel cells, and generating hydeogen-rich gas. 
[0002] 

[Description of the Prior Art] 

In recent years, there being no generating of global warming gases, such as 
carbon dioxide, in the viewpoint of earth environment protection, and using 
hydrogen as fuel, since energy efficiency is high attracts attention. In that 
hydrogen is directly convertible for electric power, and the cogeneration system 
using the heat to generate, especially the fuel cell attracts attention from a high 
energy conversion efficiency being possible. Although space development has 
been adopted on special conditions, such as ocean development, these days, the 
development to a car or a home distributed power supply use is following the fuel 
cell until now. The fuel cell for portable devices is also developed. 
[0003] 

A fuel cell is a power plant which makes the hydeogen-rich gas produced by 
reforming hydrocarbon system fuel, such as natural gas, gasoline, commercial 
butane, and methanol, and oxygen in the air react electrochemically, and takes out 
the electrical and electric equipment directly. Generally the fuel cell comprises a 
reformer which carries out steam reforming of the hydrocarbon system fuel, and 
generates hydeogen-rich gas, a fuel cell body made to generate the electrical and 
electric equipment, a converter which changes the generated DC electricity into 
exchange, etc. 

Such a fuel cell has five kinds, a phosphoric acid fuel cell (PAFC), a fused 
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carbonate fuel cell (MCFC), a solid oxide type fuel cell (SOFC), an alkaline fuel | 

cell (AFC), and a polymer electrolyte fuel cell (PEFC), according to an | 

electrolyte, a reaction gestalt, etc. which are used for a fuel cell body. Among | 

these, the polymer electrolyte fuel cell (PEFC) is provided with advantageous | 

conditions in the point that an electrolyte is a solid, as compared with other fuel j 

cells, such as a phosphoric acid fuel cell (PAFC) and an alkaline fuel cell (AFC). | 

[0004] | 

However, a polymer electrolyte fuel cell (PEFC) uses platinum for a catalyst, and I 

since its operating temperature is low, an electrode catalyst carries out poisoning I 

of it by a little COs, and there is a fault that performance degradation is | 

remarkable in especially a high current density field. For this reason, it is | 

necessary to reduce the CO concentration contained in the reformed gas | 

(hydeogen-rich gas) generated with the reformer to about 10 ppm, and to | 

manufacture high purity hydrogen. | 

As one of the methods of CO removal from reformed gas, the membrane- | 

separation method which uses Pd alloy membrane as a filter is used. The Pd alloy | 

membrane can penetrate only hydrogen theoretically, if there is neither a pinhole I 

nor a crack in a film, and it penetrates hydrogen to a low-water-flow matter part | 

pressure side by making the reformed gas side into high temperature high | 

pressure (for example, 300 **, 3-100kg[/cm ] 2 ). | 

[0005] | 

[Problem(s) to be Solved by the Invention] | 

Since the transmission rate of hydrogen is in inverse proportion to thickness, the | 
above membrane-separation methods require thin film-ization, but. Pd alloy 
membrane arranged the base material of porous structure to the low-water-flow 

matter part pressure side of Pd alloy membrane, when thin film-ization up to | 

about 30 micrometers was a limit and thickness used alone the Pd alloy | 

membrane which is about about ten micrometers from the field of a mechanical | 

strength. However, since the reformer was equipped with Pd alloy membrane and | 

a base material by the different body, there was a problem that the workability for | 
obtaining a good ceiling is bad, and **** of Pd alloy membrane and a base 

material arose, and the endurance of Pd alloy membrane was not enough. | 
In order to solve the above-mentioned problem, the filter which used adhesives 

and unified Pd alloy membrane and the base material of porous structure is | 

developed. However, adhesives needed to be removed from the Pd alloy I 
membrane located in the pore of a base material, and there was a problem that a 

manufacturing process was complicated. Since it was used under high I 

temperature high pressure in the reformer, degradation of adhesives was not | 

avoided but the endurance of the filter was insufficient. | 

This invention is made in view of the above situations, and is a thing. | 

The purpose is to use it for a reformer, to stabilize hydrogen gas of a high grade, | 
and to provide the manufacturing method of the filter for hydrogen manufacture 

which can be manufactured. | 

[0006] || 

[Means for Solving the Problem] | 

In order to attain such a purpose, this invention, An attachment process of | 

sticking an insulation film on one [ which has two or more breakthroughs ] field | 

of a conductive base material, A coppering process which forms a copper plating I 

layer so that said breakthrough may be buried to a field of said conductive base | 

material which is not sticking this insulation film, It had composition which has a I 

film formation process of forming Pd alloy membrane in a conductive base | 

material side after removing said insulation film with plating, and a removal j 

process which removes said copper plating layer by selective etching. | 

This invention like a packer who fills up with a resin member this breakthrough | 

of a conductive base material that has two or more breakthroughs, A ground | 

http://www4.ipdl.inpit.go jp/Tokujitu/PAJdetail.ipdl?N0000=60&N01 20=0 1&N2001=2&N3 00 1=2004- 057 993 (2 of 12)3/29/09 11:31:28 AM 



Search Result 



formation process which forms Pd alloy membrane to one field of said conductive | 

base material with either nonelectrolytic plating and vacuum film formation | 

method, and forms a conductive foundation layer in it, It had composition which | 

has a film formation process of forming Pd alloy membrane with plating on said | 

conductive foundation layer, and a removal process which dissolves and removes | 

only said resin member. | 

[0007] | 

As other modes of this invention, it had composition which forms Pd alloy | 

membrane with electrolysis plating at said film formation process. | 

As other modes of this invention, at said film formation process, a thin film of | 

each ingredient which constitutes Pd alloy first was laminated with plating, and it | 

had after that composition which performs heat treatment and forms Pd alloy | 

membrane by ingredient diffusion. | 
An etching process which this invention forms a predetermined resist pattern in 

both sides of a conductive base material, and etches said conductive base material | 

from both sides by using this resist pattern as a mask, and forms two or more | 

breakthroughs, It had composition which has a film formation process of forming | 

Pd alloy membrane with electrolysis plating so that inside of said breakthrough of | 

said conductive base material may be blockaded, and a removal process which | 

removes said resist pattern. | 

As other modes of this invention, at said film formation process, a thin film of | 

each ingredient which constitutes Pd alloy first was laminated with electrolysis | 

plating, and it had after that composition which performs heat treatment and | 

forms Pd alloy membrane by ingredient diffusion. | 

As other modes of this invention, said conductive base material was considered as | 

composition which is a stainless steel board. | 

In above this inventions, since it adheres to a conductive base material and unites | 

with it by high intensity even if Pd alloy membrane is thin, it becomes what has | 

the very high endurance of a filter. I 

[0008] " J 

[Embodiment of the Invention] I 
Hereafter, the embodiment of this invention is described with reference to 

drawings. | 
Drawin g 1 is process drawing showing one embodiment of the manufacturing 

method of the filter for hydrogen manufacture of this invention. I 
The manufacturing method of this invention sticks the insulation film 14 on one 

[ which has two or more breakthroughs 13 ] field 12a of the conductive base | 

material 12 in an attachment process first (.). (drawing 1 (A)) As construction | 
material of the conductive base material 12, the stainless steel of the austenite of 

SUS304 and SUS430 grade and a ferrite series, etc. can be mentioned, and 20- | 
500 micrometers of thickness can be preferably set up suitably within the limits 

of 50-300 micrometers. Etching to which the breakthrough 13 passed the | 
predetermined resist pattern, Form by punching, laser beam machining, or other 
means, and the opening size of each breakthrough 13 10-500 micrometers, The 

sum total of the effective area product of two or more breakthroughs 13 occupied | 

to the whole surface product of the conductive base material 12 can be preferably | 
made [ within the limits of 50-300 micrometers ] desirable 10 to 50% of within 

the limits 5 to 75%. The above-mentioned opening size is a diameter when the | 

aperture shape of the breakthrough 13 is a circle configuration, and in the case of | 

a polygon etc., aperture shape is the average of a maximum-mandibular- | 

movements part and the maximum small aperture part. In the following and this | 

invention, it is the same. | 

[0009] | 

Resin films, such as polyethylene terephthalate, polypropylene, and | 

polycarbonate, can be used for the above-mentioned insulation film 14. The | 

thickness of such an insulation film 14 can be suitably set up in consideration of | 
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construction material, electric insulation performance, film strength, etc., for | 

example, can be about 30-300 micrometers. Attachment of the insulation film 14 | 

to the conductive base material 12 top can be performed by the method which jj| 

used adhesives, such as a poly amide system, the method using the thermal | 

melting arrival nature of the insulation film, etc. | 

Next, in a coppering process, copper plating is performed to the conductive base I 

material side 12b which is not sticking the insulation film 14, and the copper | 

plating layer 15 is formed so that the breakthrough 13 may be buried (drawing 1 | 

(B)). It is the purpose that this coppering process buries the breakthrough 13 by | 

copper plating, and there is no restriction in particular in the thickness of the | 

copper plating layer 15 formed on the conductive base material side 12b, and | 

shape. | 

[0010] || 

Subsequently, in a film formation process, the above-mentioned insulation film | 

14 is removed and Pd alloy membrane 16 is formed with plating on the | 

conductive base material side 12a after removal (drawing 1 (Q). Exfoliation or | 

the dissolution can perform removal of the insulation film 14. The way formation I 

of Pd alloy membrane 16 forms Pd alloy membrane directly with electrolysis | 

plating, electrolysis plating, Or the thin film of each ingredient which constitutes | 

Pd alloy with nonelectrolytic plating can be laminated on the conductive base | 

material side 12a, and it can carry out after that by the method of performing heat | 

treatment and forming Pd alloy membrane by ingredient diffusion, etc. For | 

example, Pd alloying can be carried out by forming Pd by a thickness of 10 | 

micrometers with plating, forming Ag by a thickness of 1 micrometer with | 
plating on this, and performing 250 ** and heat treatment for 10 minutes after 

that. Heat treatment may be performed after performing composite platings, such | 

as three layers of Pd/Ag/Pd, and four layers of Pd/Ag/Pd/Ag. 0.5-30 micrometers | 

of thickness of the Pd alloy thin film 16 to form can be about 1-15 micrometers I 

preferably. j 

The adhesion over Pd alloy membrane 16 formed in the conductive base material | 
side 12a, for example by performing nickel strike plating can be improved. The 
thickness of such nickel strike plating can be set up in 0.01-0.1 micrometer, for 

example. I 

[0011] | 

Next, in a removal process, the filter 1 1 for hydrogen manufacture is obtained by | 

removing the copper plating layer 15 from selective etching ( drawing 1 (D)). the | 

etching reagent of an ammonia system is used for selective etching - a spray | 

method and an immersion system — blowing ~ etc. — it can carry out. | 

In order that Pd alloy membrane 16 may have adhered by high intensity to the | 

conductive base material 12 and the filter 1 1 for hydrogen manufacture | 

manufactured as mentioned above may raise [ Pd alloy membrane ] hydrogen | 
permeation efficiency, even if it makes Pd alloy membrane thin, it is a filter 

whose endurance is very high. Since it is not used, adhesives are excellent in heat | 

resistance, and the use under high temperature high pressure is possible for them, | 

and they are excellent also in workability, such as wearing to a reformer, further. | 

[0012] ~ || 

Drawing 2 is process drawing showing other embodiments of the manufacturing | 

method of the filter for hydrogen manufacture of this invention. | 
First, it sets like a packer and two or more breakthroughs 23 provided in the 

conductive base material 22 are filled up with the resin member 24 (.). ( drawing 2 | 

(A)) Construction material of the conductive base material 22 and thickness can | 

be made to be the same as that of the above-mentioned conductive base material | 

12, and can also make the formation method of the breakthrough 23, a size, and | 

formation density be the same as that of the above-mentioned breakthrough 13. | 

After the conductive base material 22 forms the breakthrough 23, it can perform | 
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nickel strike plating and can improve the adhesion over the Pd alloy membrane | 

formed by a post process. The thickness of such nickel strike plating can be set up | 

in 0.01-0.1 micrometer, for example. | 

[0013] | 

The above-mentioned resin member shows the tolerance stable in the below- | 

mentioned ground formation process and the film formation process, and can | 

carry out dissolution removal certainly in a removal process, and novolac system | 

resist resin etc. can be used for it. In order to fill up the breakthrough 23 with | 

such a resin material, methods, such as skiing JINGU, are employable. | 

Next, in a ground formation process, Pd alloy membrane is formed in one field of | 

the conductive base material 12 with which the breakthrough 23 is filled up with | 

the resin member 24, and the conductive foundation layer 25 is formed (drawing | 

2_(B)). It is the purpose that this ground formation process gives conductivity to | 

the exposed surface of the resin member 24 with which the breakthrough 23 is | 

filled up, and the thickness of the conductive foundation layer 25 formed can be | 

set up in 0.01-0.2 micrometer. The Pd alloy membrane used as the conductive | 

foundation layer 25 can be formed with nonelectrolytic plating, and may be | 

formed with vacuum film formation method, such as sputtering and vacuum j| 

deposition. | 

[0014] | 

Subsequently, in a film formation process, Pd alloy membrane 26 is formed with | 

plating on the conductive foundation layer 25 (drawing 2 (Q). The way | 

formation of this Pd alloy membrane 26 forms Pd alloy membrane directly with | 

electrolysis plating, electrolysis plating, Or the thin film of each ingredient which | 

constitutes Pd alloy with nonelectrolytic plating can be laminated on the | 

conductive foundation layer 25, and it can carry out after that by the method of | 

performing heat treatment and forming Pd alloy membrane by ingredient | 

diffusion, etc. 0.5-30 micrometers of thickness of the Pd alloy thin film 26 to I 

form can be about 1-15 micrometers preferably. I 

[0015] | 

Next, in a removal process, the filter 21 for hydrogen manufacture is obtained by | 

dissolving and removing only the resin member 24 (drawing 2 (D)). According to | 

the resin material to be used, solvents, such as acetone, methyl ethyl ketone, and | 

methyl isobutyl ketone, or a DESUMIA solution (product made from SHIPUREI) | 

can be used, and a spray method, an immersion system, etc. can perform I 

dissolution removal of the resin member 24. I 

In order that Pd alloy membrane 26 may have adhered to the conductive base | 

material 22 by high intensity via the conductive foundation layer 25 and the filter | 

21 for hydrogen manufacture manufactured as mentioned above may raise [ Pd | 

alloy membrane ] hydrogen permeation efficiency, even if it makes Pd alloy | 

membrane thin, it is a filter whose endurance is very high. Since it is not used, | 

adhesives are excellent in heat resistance, and the use under high temperature | 

high pressure is possible for them, and they are excellent also in workability, such | 

as wearing to a reformer, further. | 

[0016] ~ | 

Drawing 3 is process drawing showing other embodiments of the manufacturing | 

method of the filter for hydrogen manufacture of this invention. | 

The manufacturing method of this invention forms in both sides of the conductive | 

base material 32 first the resist patterns 34a and 34b which have two or more | 

small openings in an etching process (.). ( drawing 3 (A)) Each opening of the | 

resist pattern 34a has countered each small opening of the resist pattern 34b via | 

the conductive base material 32, The effective area product of the small openings | 

which counter mutually may be the same, or, on the other hand, may enlarge the I 

effective area product of the small opening of the resist pattern 34b. The shape of | 

such a small opening of the resist patterns 34a and 34b and a size can be suitably | 
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set up in consideration of an etching condition, the construction material of the | 

conductive base material 32, thickness, etc. Construction material of the above- | 

mentioned conductive base material 32 and thickness can be made to be the same | 

as that of the above-mentioned conductive base material 12. The resist patterns | 

34a and 34b can be formed by applying the material chosen from the | 

photosensitive resist material of a publicly known positive type and a negative | 

mold for example, conventionally, and passing and developing [ expose and ] a | 

predetermined mask. | 

[0017] | 

Next, two or more detailed breakthroughs 33 are formed in the conductive base | 

material 32 by etching the conductive base material 32 by using the above- | 

mentioned resist patterns 34a and 34b as a mask (drawing 3 (B)) . etching of the | 

conductive base material 32 uses etching reagents, such as ferric chloride and a | 

copper chloride, ~ a spray method and an immersion system — blowing — etc. — | 

it can carry out. Thus, the breakthrough 33 formed in the conductive base | 

material 32 by etching, The effective area product by the side of the conductive | 

base material side 32a and the opening size by the side of the conductive base | 

material side 32b 10-500 micrometers, It is within the limits of 50-300 | 

micrometers preferably, and the sum total of the effective area product of two or | 

more breakthroughs 33 occupied to the whole surface product of the conductive | 

base material 32 can make it desirable 10 to 50% of within the limits 5 to 75%. | 

When etching the conductive base material 32 from both sides by using the resist | 

patterns 34a and 34b as a mask, generally the projecting site 33a produces in the | 
approximately center part of the internal surface of the formed breakthrough 33. 

Therefore, when such a projecting site 33a exists, the effective area product in the | 
above-mentioned breakthrough 33 is taken as the effective area product in the 

projecting site 33a. | 

[0018] " J 

Subsequently, in a film formation process, Pd alloy membrane 36 is formed with | 

electrolysis plating so that the inside of the breakthrough 33 of the conductive | 
base material 32 may be blockaded (drawing 3 (Q). Formation of this Pd alloy 
membrane 36 uses the resist patterns 34a and 34b as a mask, The thin film of 
each ingredient which constitutes Pd alloy with the method of forming Pd alloy 

membrane directly with electrolysis plating and electrolysis plating can be | 

formed, and it can carry out after that by the method of performing heat treatment | 

and forming Pd alloy membrane by ingredient diffusion, etc. In formation of such | 
Pd alloy membrane 36, when the projecting site 33a exists in the approximately 

center part of the internal surface of the breakthrough 33 formed by the above- | 
mentioned etching process, current density becomes high in this projecting site 

33a, and Pd alloy membrane will be formed so that the projecting site 33a may be j| 

blockaded. 0.5-30 micrometers of thickness of the Pd alloy thin film 36 to form | 

can be about 1-15 micrometers preferably. Before formation of the above- | 
mentioned Pd alloy membrane, nickel strike plating can be performed in the 

breakthrough 33 of the conductive base material 32, and the adhesion over Pd | 

alloy membrane can be improved. The thickness of such nickel strike plating can | 

be set up in 0.01-0. 1 micrometer, for example. | 

[0019] || 

Next, in a removal process, the filter 31 for hydrogen manufacture is obtained by | 

removing the resist patterns 34a and 34b (drawing 3 (D)). Removal of the resist | 

patterns 34a and 34b can be performed using a sodium hydroxide solution etc. | 

In order to have adhered to the conductive base material 32 by high intensity so | 

that Pd alloy membrane 36 may blockade the breakthrough 33, and for the filter | 

31 for hydrogen manufacture manufactured as mentioned above to raise hydrogen | 

permeation efficiency, even if it makes Pd alloy membrane thin, it is a filter | 

whose endurance is very high. Since it is not used, adhesives are excellent in heat | 
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resistance, and the use under high temperature high pressure is possible for them, | 

and they are excellent also in workability, such as wearing to a reformer, further. jjf 

[0020] ^ | 

[Example] | 

Next, a more concrete example is shown and this invention is explained still in j 

detail. | 

[Example 1] | 

Production of the filter for hydrogen manufacture | 

50-micrometer-thick SUS304 material was prepared as a substrate, and the | 

photosensitive resist material (OFPR by TOKYO OHKA KOGYO CO., LTD.) | 

was applied to both sides of this SUS304 material with the dip method (7 | 

micrometers (at the time of desiccation) of thickness). Next, the opening size | 

(opening diameter) arranged the photo mask provided with two or more openings | 

of the circle configuration which is 120 micrometers by pitch 200micrometer on | 

the above-mentioned resist coating, and exposed the resist application film via | 

this photo mask, and negatives were developed using the sodium bicarbonate | 

solution. Thereby, the opening size (opening diameter) formed in both sides of | 

SUS304 material the resist pattern which has an opening of the circle | 

configuration which is 120 micrometers. The center of each opening of the resist | 
pattern formed in each field was carried out as [ be / via SUS304 material / in 

agreement ]. | 

[0021] | 

Next, SUS304 material was etched on condition of the following by using the | 

above-mentioned resist pattern as a mask. | 

(Etching condition) I 

- Temperature : 50 ** I 

- Ferric chloride concentration : 45 Baumes | 

- Pressure : 3 kg/cm 2 I 
[0022] " || 
After the above-mentioned etching process was completed, the resist pattern was | 
removed and rinsed using the sodium hydroxide solution. This obtained the 
conductive base material with which it comes to form two or more breakthroughs j| 
in SUS304 material. The formed breakthrough has a projecting site in the | 
approximately center part of an internal surface. I 
The opening size (opening diameter) in a projecting site was 70 micrometers. 

Subsequently, the 200-micrometer-thick insulation film was stuck on one field of | 

the above-mentioned SUS304 material. (Above, attachment process) I 

[0023] | 

Next, to the field which is not sticking the insulation film of SUS304 material, | 

performed electrolytic copper plating on condition of the following, and the | 
breakthrough was filled up with copper plating, and the copper plating layer 

(about 80 micrometers in thickness) was formed in the surface of SUS304 | 

material. (Above, coppering process) | 

(Copper-plating conditions) | 

- Use bath : copper sulfate plating bath | 

- Solution temperature : 30 ** | 

- Current density : 1 A/dm 2 | 
[0024] | 
Next, it exfoliated, the insulation film was removed from SUS304 material, and 

Pd alloy membrane (8 micrometers in thickness) was formed in the surface of the | 

SUS304 material after this removal with electrolysis plating on condition of the | 

following. (Above, film formation process) | 

(Film formation condition of the Pd alloy membrane by electrolysis plating) | 

- Use bath : chloridation Pd plating bath (Pd concentration: 12 g/L) | 
-pH:7-8 " || 
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- Current density : 1 A/dm 2 

- Solution temperature : 40 ** 

Next, the copper plating layer was etched selectively and removed. (Above, 
removal process) 

After removal of the above-mentioned copper plating layer was completed, it cut 
in the size which are 3 cm x 3 cm, and was considered as the filter for hydrogen 
manufacture. 
[0025] 

Evaluation of the filter for hydrogen manufacture 

A reformer is equipped with the filter for hydrogen manufacture produced as 
mentioned above, and they are high-temperature -high-pressure conditions (300 
**) about the mixture of commercial butane and a steam to the Pd alloy 
membrane of a filter. It supplied continuously by 10kg[/cm ] 2 for 10 hours, and 
the CO concentration of the hydeogen-rich gas penetrated to the porous base 
material side of a filter and the flow of hydeogen-rich gas were measured. CO 
concentration until 10 hours pass from immediately after a refining start is very as 
low as 8-10 ppm, and it is a flow of hydeogen-rich gas at 10L / the time, and the 
result checked having the endurance excellent in the filter for hydrogen 
manufacture manufactured by this invention, and hydrogen permeation 
efficiency. 
[0026] 
[Example 2] 

Production of the filter for hydrogen manufacture 

Like Example 1 , two or more breakthroughs were formed in SUS304 material, 
and the conductive base material was obtained. 

Next, nickel strike plating (0.01 micrometer in thickness) is performed to the 
above-mentioned SUS304 material on condition of the following. 
Then, the breakthrough of the SUS304 material of ** was filled up with the resin 
member (AZ1 1 1 made from SHIPUREI). 

Skiing JINGU performed restoration of this resin member. (Above, packer 
degree) 

-®m>:mk~y?r)l - 3 0 0 g/L 

ftVWt - 3 0g/L 

• pH : 2 

5 5-6 5t 
ft : 1 OA/dm 2 



[0027] | 
Next, the following pretreatment is performed to one field of SUS304 material 

where the breakthrough was filled up with the resin member. | 

Then, nonelectrolytic plating was performed on condition of **, the non- | 

electrolytic nickel plating layer (0.4 micrometer in thickness) was formed in the | 

resin member surface filled up with the breakthrough, and the SUS304 material | 

surface, and it was considered as the conductive foundation layer. | 

(Above, ground formation process) | 

(Pretreatment) | 

Alkaline degreasing -> Rinsing -> Chemical etching (in inside of 200 g/L of | 
ammonium persulfate solution (20 ** **5 **)) -> Rinsing -> Acid treatment 

(10% dilute sulfuric acid (ordinary temperature)) -> Rinsing -> Acid treatment | 

(30% dilute hydrochloric acid (ordinary temperature)) -> Sensitization | 
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It is immersion (presentation: chloridation Pd0.5g, the stannous chloride 25§ 

chloride 300mL, water 600mL) in ******** _> j t ri nse s. 

[0028] 



PH 



:«iNi 



4. 5-6. 0 
5 0-6 5^3 



2 0 g/L 

1 0 g/L 

3 g/L 

5 g/L 

5 g/L 



[0029] 

Next, Pd alloy membrane (8 micrometers in thickness) was formed with 
electrolysis plating on condition of the following on the above-mentioned 
conductive foundation layer. (Above, film formation process) 
(Film formation condition of the Pd alloy membrane by electrolysis plating) 

- Use bath : chloridation Pd plating bath (Pd concentration: 12 g/L) 

- pH:7-8 

- Current density : 1 A/dm 2 

- Solution temperature : 40 ** 
[0030] 

Next, dissolution removal of the resin member with which the breakthrough is 
filled up was carried out using the following treatment bath (DESUMIA bath 
made from SHIPUREI). (Above, removal process) 



Cup 

8 ot: 



-z 



mtXU0)mU^:MLB-2 1 3 A 

MLB-2 1 3B 

mti:M<nffim& : sot: 



2 om% 
i owm% 



i o&m% 
1 5$m% 



After removal of the above-mentioned resin member was completed, it cut in the 
size which are 3 cm x 3 cm, and was considered as the filter for hydrogen 
manufacture. 
[0031] 

Evaluation of the filter for hydrogen manufacture 

The reformer was equipped with the filter produced as mentioned above, the 
mixture of commercial butane and a steam was supplied to the Pd alloy 
membrane of the filter on the same conditions as Example 1, and the CO 
concentration of the hydeogen-rich gas penetrated to the porous base material 
side of a filter and the flow of hydeogen-rich gas were measured. CO 
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concentration until 300 hours pass from immediately after a refining start is very 

as low as 8-10 ppm, and it is a flow of hydeogen-rich gas at 10L / the time, and 

the result checked having the endurance excellent in the filter for hydrogen 

manufacture manufactured by this invention, and hydrogen permeation 

efficiency. 

[0032] 

[Example 3] 

Production of the filter for hydrogen manufacture 

In the ground formation process, it replaced with the nonelectrolytic plating 
method, and formed Pd alloy membrane (0.2 micrometer in thickness) by the 
sputtering process by the following conditions, and it was considered as the 
conductive foundation layer, and also the filter for hydrogen manufacture was 
produced like Example 2. 
(Sputtering condition) 

- RF power : 500W 

- Argon gas pressure : 5.4xlO~ 2 Pa 

- DC current : 2. 5 A 
[0033] 

Evaluation of the filter for hydrogen manufacture 

The reformer was equipped with the filter produced as mentioned above, the 
mixture of commercial butane and a steam was supplied to the Pd alloy 
membrane of the filter on the same conditions as Example 1, and the CO 
concentration of the hydeogen-rich gas penetrated to the porous base material 
side of a filter and the flow of hydeogen-rich gas were measured. CO 
concentration until 300 hours pass from immediately after a refining start is very 
as low as 8-10 ppm, and it is a flow of hydeogen-rich gas at 10L / the time, and 
the result checked having the endurance excellent in the filter for hydrogen 
manufacture manufactured by this invention, and hydrogen permeation 
efficiency. 
[0034] 
[Example 4] 

Production of the filter for hydrogen manufacture 

Two or more breakthroughs were formed in SUS304 material by etching by using 
a resist pattern as a mask like Example 1. However, after the etching process was 
completed, it left the surface of SUS304 material, without removing a resist 
pattern. (Above, etching process) 

Next, nickel strike plating (0.2 micrometer in thickness) was performed on 
condition of the following in the breakthrough of the above-mentioned SUS304 
material. 

'mj&:Mfc~y*r)l - 3 0 0 g/L 

- 3 0g/L 

• pH : 2 

•Km: 5 5-6 5t: 

* : 1 OA/dm 2 



[0035] | 

Next, by using a resist pattern as a mask, Pd alloy membrane (15 micrometers in 1 

thickness) was formed with electrolysis plating on condition of the following so | 

that the inside of a breakthrough might be blockaded. (Above, film formation | 

process) | 
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(Film formation condition of the Pd alloy membrane by electrolysis plating) | 

- Use bath : chloridation Pd plating bath (Pd concentration: 12 g/L) | 

- pH:7-8 || 

- Current density : 1 A/dm 2 | 

- Solution temperature : 40 ** | 
Next, the resist pattern on SUS304 material was removed using sodium hydroxide I 
solution 5%. (Above, removal process) | 
After removal of the above-mentioned resist pattern was completed, it cut in the | 
size which are 3 cm x 3 cm, and was considered as the filter for hydrogen | 
manufacture. | 
[0036] )| 
Evaluation of the filter for hydrogen manufacture | 
The reformer was equipped with the filter produced as mentioned above, the | 
mixture of commercial butane and a steam was supplied to the Pd alloy | 
membrane of the filter on the same conditions as Example 1, and the CO | 
concentration of the hydeogen-rich gas penetrated to the porous base material | 
side of a filter and the flow of hydeogen-rich gas were measured. CO 
concentration until 300 hours pass from immediately after a refining start is very | 
as low as 8-10 ppm, and it is a flow of hydeogen-rich gas at 10L / the time, and | 
the result checked having the endurance excellent in the filter for hydrogen | 
manufacture manufactured by this invention, and hydrogen permeation | 
efficiency. I 
[0037] || 
[Comparative example] | 
Production of the filter for hydrogen manufacture | 
Like Example 1 , two or more breakthroughs were formed in SUS304 material, 

and the conductive base material was obtained. Next, via adhesives, 30- | 

micrometer-thick Pd alloy membrane is pasted up on this conductive base | 

material, and it unites with it. I 

Then, the adhesives which remain in the breakthrough of a conductive base | 

material were removed using acetone. j| 

This integrated object was cut in size of 3 cm x 3 cm, and it was considered as the | 

filter for hydrogen manufacture. | 

[0038] ~ 1 

Evaluation of the filter for hydrogen manufacture I 
The reformer was equipped with the filter produced as mentioned above, the 

mixture of commercial butane and a steam was supplied to the Pd alloy I 

membrane of the filter on the same conditions as Example 1, and the CO | 
concentration of the hydeogen-rich gas penetrated to the porous base material 

side of a filter and the flow of hydeogen-rich gas were measured. As a result, CO | 

concentration was very low [ as 8-10 ppm ] good until 300 hours passed from | 

immediately after a refining start, but. Exfoliation of the Pd alloy membrane by | 
adhesives having deteriorated on high-temperature-high-pressure conditions 

produced after 300-hour progress, CO concentration increased to about 3% by the | 

crack generation of Pd alloy membrane, etc., and it was checked that endurance is | 

bad. " | 

[0039] | 

[Effect of the Invention] | 

Since according to this invention the Pd alloy membrane formed by plating | 

adheres to the conductive base material which has two or more breakthroughs, | 

and is united with it by high intensity and adhesives are not used, as explained in I 

full detail above, While excelling in heat resistance and the use under high | 

temperature high pressure being possible, it becomes possible to manufacture the | 

filter for hydrogen manufacture which was excellent in endurance even if Pd | 

alloy membrane was made thin and it raised hydrogen permeation efficiency, and | 

was excellent in workability, such as wearing to a reformer. | 
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[Brief Description of the Drawings] 

[Drawing H it is process drawing showing one embodiment of the manufacturing 
method of the filter for hydrogen manufacture of this invention. 
[Drawing 2] It is process drawing showing other embodiments of the 
manufacturing method of the filter for hydrogen manufacture of this invention. 
[Drawing 3] It is process drawing showing other embodiments of the 
manufacturing method of the filter for hydrogen manufacture of this invention. 
[Description of Notations] 
11,21,31- Filter for hydrogen manufacture 

12, 22, 32 - Conductive base material 

13, 23, 33 -- Breakthrough 

14 — Insulation film 

15 — Copper plating layer 

16 -- Pd alloy membrane 

24 -- Resin member 

25 — Conductive foundation layer 

26 -- Pd alloy membrane 
34a, 34b — Resist pattern 
36 -- Pd alloy membrane 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for 
any 

damages caused by the use of this 
translation. 

1. This document has been translated by computer. So the 
translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

An attachment process of sticking an insulation film on one 
[ which has two or more breakthroughs ] field of a 
conductive base material, 

A coppering process which forms a copper plating layer so 
that said breakthrough may be buried to a field of said 
conductive base material which is not sticking this 
insulation film, 

A film formation process of forming Pd alloy membrane in 

a conductive base material side after removing said 

insulation film with plating, 

A manufacturing method of a filter for hydrogen 

manufacture having a removal process which removes said 

copper plating layer by selective etching. 

[Claim 2] 

Like a packer who fills up with a resin member this 



[Translation done.] 
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breakthrough of a conductive base material that has two or § 

more breakthroughs, | 

A ground formation process which forms Pd alloy | 

membrane to one field of said conductive base material with | 
either nonelectrolytic plating and vacuum film formation 
method, and forms a conductive foundation layer in it, 

A film formation process of forming Pd alloy membrane |j 

with plating on said conductive foundation layer, | 

A manufacturing method of a filter for hydrogen | 

manufacture having a removal process which dissolves and | 

removes only said resin member. § 

[Claim 3] | 

A manufacturing method of the filter for hydrogen | 

manufacture according to claim 1 or 2 characterized by 1 

forming Pd alloy membrane with electrolysis plating in said | 

film formation process. | 

[Claim 4] | 

A manufacturing method of the filter for hydrogen | 
manufacture according to claim 1 or 2 laminating with 
plating a thin film of each ingredient which constitutes Pd 

alloy from said film formation process first, performing heat f 
treatment after that, and forming Pd alloy membrane by 

ingredient diffu sion . 1 

[Claim 5] ||| 

An etching process which forms a predetermined resist | 
pattern in both sides of a conductive base material, etches 
said conductive base material from both sides by using this 

resist pattern as a mask, and forms two or more § 

breakthroughs, | 

A film formation process of forming Pd alloy membrane | 

with electrolysis plating so that inside of said breakthrough | 

of said conductive base material may be blockaded, j 
A manufacturing method of a filter for hydrogen 

manufacture having a removal process which removes said | 

resist pattern. | 

[Claim 6] | 

A manufacturing method of the filter for hydrogen | 

manufacture according to claim 5 laminating a thin film of | 

each ingredient which constitutes Pd alloy from said film | 

formation process first with electrolysis plating, performing | 

heat treatment after that, and forming Pd alloy membrane by |j 

ingredient diffu sion . |j 

[Claim 7] | 
A manufacturing method of the filter for hydrogen 

manufacture according to any one of claims 1 to 6, wherein | 

said conductive base material is a stainless steel board. 1 
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